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Sandpine (Pinus clausa (Chapm.cx Engeim.)Vaseycx
Sarg.) is native to the droughty, acid, infertile, marine
depositedsandhillsof Florida and Baldwin County,Alabama.
The largestconcentrationof theOcalavariety (Pinus clausa
var. clausa D. B. Ward) is in the centerof Florida on an area
of rolling sandhills known as the Central Highlands. The
Choctawhatcheevariety (P. (lausa var. itumuginaba D. B.
Ward) is found along the Gulf Coastof northwestFlorida
from the ApalachicolaRiver westward into Alabama (IS).
Both of theseareashavesimilar climateswith hot, humid
summers,somewhatdry winters,and a long growing season
of 269 to 312 days.Precipitationis abundant,53 to 60 inches
per year (1345 to 1525 mm), and fairly well distributed;
however,becauseof the low moisture-holdingcapacityof the
soils,droughtconditionscanexist within 2 weeksof a heavy
rainfall. Surface temperaturesof exposedsoils may reach
1400 F (600 C) on summerdays (6).

Sand pine is the dominant speciesof the Society of
AmericanForestersforestcovertype 69 (9) on approximately
3 million acresin Florida and showspromisefor converting
much of the 8 million acresof scrub—hardwooddominated
sandhill land to pine in the SoutheasternStates.It occursas a
minor component of type 70, Longleaf Pine, type 71,
Longleaf Pine—ScrubOak, and type 84, Slash Pine. The
understoryin Ocalastandsis primarily evergreenshrubs6 to
10 feet (1.83 to 3.05 m) tall with very little herbaceous
groundcover (13). Typical understoryspeciesare sand live
oak (Quercus virginiana var. geininaw (Small) Sarg.),myr-
tle oak (Q. imrz~foIia WilId. ), Chapmanoak (Q. chaprnanii
Sarg.), and palmetto (Sabal spp.). The understoryof
Choctawhatcheestands is primarily decidousshrubs with
someherbaceousgroundcover. Turkey oak (Quercus Iaevis
Walt.), bluejackoak (Q. incana Bartr.), sand post oak (Q.
ste/Iota var. margarerra (Ashe) Sarg.),andpinelandthrecawn
(Arlisrida stricta Michx.), commonly called wiregrass,~re
the major understoryspecies(6).

Considerable differences exist between Ocala and
Choctawhatcheeseedproduction and cone characteristics.
Although both commonly produce conesat an early age,
about 5 years,Ocala treeshaveabundantannualconecrops
while Choctawhatcheetreesproduceheavycropsonly every
4 to 6 yearswith smallercropsbetween(I). Ocalaconesare
predominatelyserotinousand persist on the tree for many
years.Most of the Choctawhatcheevariety conesopen in the
fall whenthey reachmaturity.

Although ratedas moderatelyintolerant, sand pine is
quite tolerantof shadeand competitionwhen young. Both
varieties will survive underplanting among the scrub
oak—wiregrassvegetationfound on northwestflorida sandhills.
Eventually they xi’ill overtop the oompetition and dominate
the site(12). Onceestablished,sandpinecanendureconsider-
abledrought.

Treeson averagesites,site index 60, are 10 to 12 inches
(25 to 30 cm) in diameter at breastheight (d.b.h.) and
average 60 feet (18.3 m) tall at 50 years. Well-stocked
naturalstandsof the Ocalavarietywill yield 900, I ,350, and

1,800 cubic feet per acre (63.0, 94.5, and 126.0 m3/ha) on
poor, average,and good sites, respectively,on a 40- to
45-yearrotation (20). On a pulpwood rotation of 25 to 30
years, Choctawhatcheeplantations are expectedto yield
1,800, 2,700, and 3,600cubic feet per acre(126.0, 189.0,
and252.0m3lha)on poor,average,andgood sites,respectively.

Insects, disease,and fire play a significant part in the
developmentand managementof sandpine. Bark beetles,
primarily ips (Ips calligraphus (Germar)and I. grandicollis
(Eichhoff)), can be a problem after thinnings or partial
cuttings.Ocalasandpine,especiallyin plantationsoutsideits
naturalrange (19)and naturalstandsoverage40, frequently
suffer considerable mortality from mushroom root rot
(Armillariella i’abescens (Scop. ex Fr.) Sing.). Thus, the
Ocalavariety should not be plantedoutsideits nhtural range
and, within its native range,a maximumrotation ageof 40
years is best.TheChoctawbatcheevariety is quite resistantto
the root rot, except when plantedoffsite on poorly drained
soils, and can be managedfor sawtimber productionwith
rotations as long as 50 years. On privateownerships,both
varieties should probably be managedfor pulpwood with
rotations of 25 to 35 years(4).

Becauseof its thin bark, sandpineis relatively suscepti-
ble to fire-causeddamageand mortality. TheChoctawhatchee
variety, however, with its typical sparseunderstorycan be
prescribedburnedunderproperconditions(2). Theevergreen
shrubunderstoryof Ocalastandsis usually denseenoughto
shadeout grassand low herbaceouscover. Becauseof this
lack of low basefuels, headfiresare necessaryto burn the
understory,but theseare too explosiveto usewithout high
risk of losing the entire stand. Thus, prescribedburning is
impractical in the Ocalatype (7).

Most naturalstandsof Ocala sandpine haveoriginated
from seedreleasedby its serotinousconesfollowing wildfires.
Although the effects of fire regeneratethe stand, it is
undesirablebecausemostof theoriginal timber is lost. Some
kind of disturbanceis needed,however,to maintainthe type;
otherwise,thesestandswould graduallybe takenover by the
more tolerantscrub oaks.

Sandpine is bestsuitedto even-agedmanagement.Both
form and branch pruning are considerablyimproved when
trees are grown in dense,even-agedstands.Under natural
conditions, stands are typically dense, pure, and single-
storied,although uneven-agedstandsdo developduring the
initial invasionstageof scrub-oaksites(2).

Choctawhatcheesandpine canbe successfullyregener-
atedby eitherseed-treeor shelterwoodsystems(2). In both
methodsof regenerationan initial cut is made to stimulate
seedproduction,followed by a final harvestafter adequate
regenerationis obtained,normally 5 to 10 years. Disadvan-
tagesare the possibleloss of treesfrom Ips beetle attacks
afterthe initial cuttinganddamageto regenerationduring the
final cut. Density controlcanalso be a problem with natural
regenerationsystems.

Becauseof its serotinous cones, the seed-treeand
shelterwoodsystemsare not suitable for regenerationof
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sand pine. Attemptshavebeen madeto get natural
:ration by usingthe heatfrom the sunto openconesin
.g slash,but stockinghasbeenbelow acceptablelevels
Burning logging slash to releaseseedshas also been
3ut it gavepoor results becauseavailablecones (and
ig slash)were unevenlydistributedand fire destroyed
eds (8).
Uhe most successfulsystemfor regeneratingOcalasand
sclearcutting,site preparation,anddirect seeding(18).
Ic choppingwith a heavy,duplex brushchopperis the
Ted method of site preparationbecauseit gives good
31 of competitionandadequateexposureof mineralsoil.
~scribedburn may be applied betweenchopsif slashis
inlly heavy. Broadcastseedingat a rate of 0.5 to 1 .0

‘A per acre (0.6 to 1.1 kg/ha) should be done from
cr through Novemberwhen soil temperaturesare the
favorablefor seedlingestablishment.Somemethod of

-ing the seedwith a layerof soil 0.25to 0.75inches(0.6
) cm) thick shouldbe usedto reduceseedpredationand
asegermination.Ocalasand pine can also be planted,
lue to its lack of dormancy,survival is generally poor
it 60 percent)and variable(6, 12).
Unlike Ocala, the Choctawhatcheevariety is easily
.ed with high andconsistantsurvival ratesevenon sites
de its naturalrange(3). Growth andsurvivalon sandhill
in Georgia andSouth Carolina indicate that sandpine

outperformotherpine speciesnormally plantedon these
sands (16, 17). Deepplanting is recommended,with

lings set to a depth that results in the lower branches
3ining covered after the soil settles (4). Recommended
ting densitiesfor 25- to 35-yearrotationsare500 to 550
Ilings per acre (1235 to 1360/ha) if no thinning is
ned, and 725 to 775 per acre (1790 to 1915/ha)if an
rmediatethinning at aboutage20 is anticipated.
Overstockedstandsof sandpinecanresult from regenera-
by seed-tree,shelterwood,ordirectseeding.Suchstands

.tld receivea precommercialthinning to preventstagna-
and growth loss. Mechanically thinning seedling-or

II sapling-sizedstandsin strips usingdrum choppersor
ry mowersis the mostpracticalmethodof reducingtheir
sity.Treesin older standsand plantationswill respondto
Ining (5). Thinning in the traditional mannercanbe used
ldcr stands for regulationof product size. This is more
licable to the Choctawhatcheevariety which has better

m, smallerbranches,andhigherwooddensity,and thus is
ter suitedto sawlogproductionthan is theOcalavariety.
nmngshouldbe doneduring thedormantseasonto lessen
risk of bark beetleattacks.
Many of the sites where sandpine currently is being

ablishedare scrub oak—wiregrassareaswith no existing
d source.Thesesitescanbe convertedby underplanting
id pine amongtheexistingvegetation.Growthof seedlings

be substantiallyincreasedby releasesoonafterestablish-
nt (3). This is an economicallyattractive strategy for
downers with small holdings who may not be able or
lined to makea large investmentin standconversion.On
ger areas,doublechopping followed by direct seedingor
.nting is morepractical.Becausespacingcanbecontrolled,
niation establishmentby planting the Choctawhatchee
riety is ihe preferredprocedure.

Site preparationfor conversionof scruboak—wiregrass
~s reducesavailable wildlife foods. Some useful seed-
ducing specieswill invade and grow on thesesitesfor a

N yearsafter chopping,but they soon give way to grasses
I). Undisturbedstrips of scrub vegetationcan be left in
ger plantationsto increasewildlife use(6). In somecases
~secan be provided along natural drainages.Evendense
mds of Ocalasand pine contain many understoryshrubs

that provide mastand forage for wildlife. Productioncanbe
increasedby cle.arcul.tingor thinning(t0~l. Prescribedburning
every 3 to 4 years will improve the quantity and quality of
forage underChocawhatchecstands(14).
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